Objective: This study of Terena Indian children less than 10 years old was undertaken in order to compare weight and height in 1995 and 2002 and to evaluate anemia prevalence in 2002.
Introduction
Nutritional status is one of the principal indicators of the condition of a populations health, and anthropometry, due to its practicality and low cost, is used in the greater part of studies undertaken within the community, 1,2 including those of indigenous groups. In an earlier study, 3 it was found that the children of Terenas Indians, from the villages of Limão Verde and Córrego Seco, located in the district of Aquidauana, exhibited a pattern of weight and stature comparable with other groups indigenous to Brazil, characterized by a deficit in height for age and appropriate weight for height. [4] [5] [6] [7] [8] [9] [10] A study undertaken of the children of Alto Xingu Indians found that from 1980 to 1992, a statistically significant reduction in median height for age z-score had occurred, 10 emphasizing the importance of periodic assessments of the nutritional status of indigenous groups since cultural changes over the long term could be associated with alterations to the anthropometric pattern of the child population. 4 Iron deficiency anemia presents an elevated prevalence in developing countries, afflicting most often infants, preschool aged children, adolescents and women of a fertile age. 11, 12 During childhood, the principal causative factors of iron deficiency are an insufficient iron intake and increased demands for iron due to growth. 11, 12 For the city of São Paulo there is evidence demonstrating an increase in the prevalence of iron deficiency anemia in the child population since the 1970s, 13 in contrast with the prevalence of protein-energy malnutrition which reduced over the same period. 14 Despite the importance of iron deficiency anemia as a nutritional problem of great significance to the health of the pediatric population, there is little information with respect of the prevalence of anemia among groups of indigenous Brazilians. 5, 8 The objectives of this study were to compare the weight and stature of Terenas Indian children less than ten years old, sampled at two different times (1995 and 2002) and to verify the presence of anemia in this population in 2002.
Patients and methods
The study was performed at the Terenas villages of Limão Verde and Córrego Seco, located in the district of Aquidauana, in Mato Grosso do Sul state. Based on fieldwork undertaken in 1995, the number of inhabitants of the villages was estimated at 1,500. 3 The dwellings in the Limão Verde and Córrego Seco villages have walls made from tree trunks and clay and roofs made from leaves of the aguaje palm (Mauritia flexuosa). They do not have electricity or running water. Terenas Indians cultivate corn, beans, rice, cassava and fruit, with the small quantities that exceed their subsistence needs being sold at market in the towns of Aquidauana or Campo Grande. This is a cross-sectional study, analyzing the child population inhabiting the Limão Verde and Córrego Seco villages at two different points in time (1995 and 2002) . With the single inclusion criterion of attempting to study the largest possible number children less than ten years old. In 1995 it proved possible to include this age group in its entirety, summing 253 children (122 were male and 131 were female). In 2002, based on the same inclusion criterion, 244 children were evaluated (112 were male and 132 were female) which accounted for more than 90% of the children in this age group. All of the children were not studied in 2002 because of the limited time available for fieldwork, i.e. it was not possible to make a return visit to see those children who had been absent on the examination days.
In 2002, hemoglobin in thumb prick blood was assayed for 167 children. The intention had been to assay the hemoglobin of all children aged 6 months to 5 years. In the event, hemoglobin was assayed for 43 (95.6%) of the 45 infants aged 6 to 24 months and for 65 (94.2%) of the 69 children aged 24 to 60 months. The single limiting factor resulting in the non-inclusion of all children in the anemia prevalence assessment was the number of test kits available at the time the fieldwork was carried out. This was the reason that the age group from 60 to 120 months was evaluated with a sample of convenience including approximately half of the study group, specifically 59 (48.9%) of the 121 children aged 60 to 120 months. The presence or absence of clinical signs or symptoms indicating anemia did not influence the choice of which children would undergo hemoglobin assay.
Measurements of weight and stature were taken according to recommendations made by Jelliffe for studies in the community. 1 Weight was measured using one of two mechanical scales, one for infants and the other for larger children, both for the survey performed in 1995 and that undertaken in 2002. The children were weighed unclothed or using lightweight underclothes, particularly those in the school age and preschool age groups. Length was measured for children up to 2 years old with the child in decubitus dorsal and, from this age onwards, height was measured standing. Two anthropometers were used for this. For all stature measurements, due precautions were taken to maintain the spine and legs straight. The z-scores and percentages for the match between weight and age, weight and stature and stature and age were calculated using EpiInfo version 6.2, 15 based on the reference values in the NCHS (National Center for Health Statistics) table. 16 A cutoff of -2 standard deviations was adopted for deficits of weight for stature, weight for age and stature for age, in accordance with World Health Organization recommendations. 2 Hemoglobin concentration was determined using a portable photometer (HemoCue, Angelholm, Sweden) and a blood sample collected by thumb prick. Blood was not collected fasting.
The definition used for anemia obeys the cutoff points established in 1999 by the World Health Organization: 12 11 g/dl from 6 to 72 months and 11.5 g/dl for children aged 73 to 120 months. For purposes of comparison the prevalence of anemia between 60 and 120 months was also calculated based on the 12 g/dl cutoff point which had been recommended by the World Health Organization for this age group prior to 1999. 11 The majority of the variables involved do not present standard deviation and, for this reason, the Mann-Whitney test was used to compare continuous variables for the two independent groups. Calculations were performed using Jandel Sigma Stat for Windows (SPSS Inc, Chicago, IL, USA). Categorical variables were analyzed using the chisquare test or Fishers exact test using Epi-Info version 6.2. 15 The level of statistical significance was defined as 5% (alpha error = 0.05). Results Table 1 presents the percentages of Indian children with deficits in weight for age, weight for stature and stature for age, by study year and age group. A reduction was observed in the percentage of deficit in weight for stature, in the 60 to 120 months age range, but the difference did not reach statistical significance (p = 0.054). A reduction was also observed in the percentage of stature for age deficit among children aged 24 to 60 months, but this difference also failed to reach statistical significance (p = 0.053). The proportion of stature for age deficit oscillated between 5.6 and 9.9%, without statistical significance (p = 0.328). It was only possible to perform a statistical analysis of the percentages of children with anthropometric deficits by age group and for each study phase for stature for age, as detailed in the footnote to Table 1 . The chi-square test could not be used for the weight-age and weight-stature indicators because the expected value was below 5 in at least one case. The proportion of stature for age in 1995 was found to be statistically lower between 60 and 120 months.
Taking the individual z-score values as continuous variables, expressed as medians and 25th and 75th percentiles (Table 2) , the Mann-Whitney test revealed a statistically significant reduction in median weight for age and weight for stature deficits in the under 24 month age group, when compared with the NCHS reference values. A reduction was confirmed in weight for age and stature for age deficits in the 24 to 60 month age group. No statistically significant variation was observed in the anthropometric parameters of the 60 to 120 month age group.
As was mentioned earlier, priority was given to the hemoglobin assays of children aged 6 to 60 months, with the result that 43 (95.6%) of the 45 infants aged 6 to 24 months, 65 (94.2%) of the 69 children aged 24 to 60 months and 59 (48.9%) of the 121 aged 60 to 120 months were assayed. Table 3 shows the prevalence of anemia in the study population. Anemia prevalence was elevated in all three age groups, being greatest among the infants, as was demonstrated by the statistical study. Taking the cutoff point to be 12 g/dl of hemoglobin 60 to 120 months, the prevalence of anemia was 57.6%. Table 4 
Discussion
The weight and stature measurements of the indigenous Terenas children obtained in 2002 confirm the nutritional profile observed in 1995, 3 i.e. a predominance of stature for age deficit over weight for stature deficit. The comparison of anthropometric data from 1995 with those from 2002 revealed an increase in the weight of infants, characterized by a statistically significant increase in the median weight for age and weight for stature z-scores (Table 2 ). This change was not associated with a statistical reduction in the proportion of infants with deficits (z-score < -2 standard deviations) in weight for age and weight for (Table 1) . There was also a statistically significant increase in the median weight for age and stature for age z-scores for the children aged 24 to 60 months, over the period from 1995 to 2002 (Table 2 ). The results of the present study, therefore, do not provide evidence of a deterioration in the nutritional condition of the children of the Terenas Indians, since during the study period indicators of improvements in nutritional status have been observed, especially in weight, from 0 to 60 months of life, and stature, from 24 to 60 months. These results, demonstrating an increase in the weight of the children of the Terenas Indians, could, from a speculative perspective, be an indication of the initial phase of a nutritional transition process, along the lines of what is happening in the Brazilian population, 14 and which should also be a cause for concern in indigenous populations. 17 In synthesis, the results of the present study demonstrate a reduction in nutritional deficits, especially when analyzed using the medians of the z-scores.
Concerning stature, as has been pointed out earlier, 3 there is no easy explanation for the greater frequency of stature deficit that was observed for the under 60 months age group in 1995, compared with the 60 to 120 month age group. In 2002, a reduction was observed in the proportion of stature for age deficit in this age group, with a statistically significant tendency for 24 to 60 months (Table 1) . Thus, the results of the present study, revealing a stature for age deficit in 15 and 11.1% of the children 6 and 12% in Panará Indians). 8 In contrast, other indigenous groups have exhibited much greater proportions of stature for age for the same age group, for example, the Tupi-Mondê (55.4%) in Rondonia and Mato Grosso states 4 and the Surui from Rondonia 17 and the Ikpeng (37.7%) from the Alto Xingu. 18 Taking just the age group from 0 to 60 months, the values found in the present study (22.1% in 1995 and 12.2% in 2002) are comparable to those observed, in 1990, in another Terena village in do Mato Grosso do Sul state (16%) 9 and in the Xavantes of Mato Grosso (11.3%). 7 Studies undertaken in several different regions worldwide, including Brazil, 19, 20 have revealed a secular tendency towards increased stature. An absence of this positive secular variation in stature can be interpreted in one of two ways: 1) As a nutritional deterioration in the socio-economic and cultural conditions of a population group, resulting in environmental conditions that are inadequate for growth; or 2) the population groups is living in ideal conditions and in the past has already fully expressed its genetic growth potential. 21 The first of these two possibilities is more probable in the case of the Terena community being studied, although consideration must also be given to the possibility that the seven-year interval between 1995 and 2002 may not be long enough to detect a secular stature variation. A study of the children of Alto Xingu Indians did not find evidence of increased stature over a twelve-year period from 1980 to 1992. 10 These data underscore the importance of periodical monitoring of the nutritional status of several different population groups, including indigenous groups who are going through a process of changing their cultural characteristics, lifestyle and feeding patterns.
These data also indicate that different indigenous groups exhibit distinct growth patterns, probably as a result of the interaction of heterogeneous genetic and environmental factors. This being so, the interpretation of anthropometric data from different indigenous groups should be performed with extreme caution, whether when comparing with the NCHS values or whether making direct comparisons between different indigenous groups.
The prevalence of anemia among the Terenas children was 86.1% from 6 to 24 months, 50.8% from 24 to 60 months and 40.7% for 60 to 120 month old children. In 1975, when the Panará arrived at the Xingu Indigenous Park, 68% of their children less than 10 years old presented with hemoglobin below 11 g/dl, whereas, in 1998 this figure had dropped to 42%. 8 In 1991, a 70% prevalence of anemia was observed among Suruí children under 5 years of age. 5 Based on the scarce data that are available, it is possible to state that anemia is a significant health problem among indigenous children in Brazil, in common with what has been observed of our countrys child population who live in urban or rural areas, especially from 6 to 24 months of age. 22 There is also little information on the prevalence of anemia in schoolchildren and for this age group care must be taken with which cutoff point has been adopted. This is dealt with well by a study 23 performed in Alagoas, in which both of the cutoff points recommended by the World Health Organization were used: the 12 g/dl that was traditionally recommended 11 and the less rigorous value of 11.5 g/dl that has been adopted since 1999. 12 Taking first the 11.5 g/dl cutoff, the prevalence of anemia among the children of the Terenas Indians aged 60 to 120 months was 40.7%, which is above the level found among schoolchildren aged 6 to 12 years from low income families in the state of Paraná (25.7%) 24 and around three to four times greater than the 9.9 and 13% that were found for schoolchildren in state-run schools in the cities of Rio de Janeiro and Maceió, respectively. 23 If the 12 g/dl cutoff is used, 57.6% of the Terenas children would be diagnosed as anemic. This value is comparable to that observed among schoolchildren at state schools in Osasco (51%) and greater than that observed in Aracaju (26.7%). 25 In two articles published Brazil anemia and stature deficit were treated as categorical variables and no association was identified. 23, 26 In our study, taking the z-scores as continuous variables, it was possible to identify a lower median stature for age z-score among children suffering from anemia aged 24 to 60 months. Weight and stature can become compromised when there is an iron deficiency, as demonstrated by studies performed in other countries. 27 A study performed in Brazil demonstrated weight gain in anemic children after 8 weeks of oral iron therapy. 28 Despite this link between iron deficiency and weight deficit, it is unlikely that the high percentages of stature for age deficits observed among the children of Brazilian Indians has a cause-effect relationship with a deficiency of this mineral. Studies are needed that are specifically designed to investigate this issue.
Concerning the etiology of anemia, it is believed that, in the community the great majority of anemia cases are the result of iron deficiency. 11, 12 Iron deficiency itself, is basically dependent on insufficient ingestion and assimilation of iron from the diet. 11, 12 This feature was evaluated with Terena children living in the Córrego do Meio village in Mato Grosso do Sul. 9 They observed that, 9 based on a 24-hour dietary recall, the mean estimated percentage of recommended iron intake was 14.1% for 6 to 11 months of age, 33% for 12 to 24 months and 60.4% from 24 to 59 months, confirming insufficient iron consumption. In ancylostomiasis there is also the possibility of blood loss caused by intestinal parasites. Tests for parasites performed in the nineties found Giardia lamblia in 30.3%, Hymenolepsis nana in 10.6%, Necator americanus in 3.3%, Strongyloides stercoralis in 3.3% and Ascaris lumbricoides in 1.6% of the children in the villages evaluated. 3 The occurrence of ancylostomiasis in 3.3% of the children, cannot therefore explain the high levels of anemia found among the Terenas children. Furthermore, it is unlikely that giardiasis, unassociated with chronic diarrhea, can cause poor intestinal iron intake. 29 In other words, everything indicates that the cause of the anemia observed in the Terenas villages studied is iron deficiency.
Concluding, between 1995 and 2002 an improvement was observed in the nutritional indicators weight and stature, together with the maintenance of stature for age deficit as the principal nutritional problem among the children of the Terenas Indians, in common with other indigenous groups in Latin America. The prevalence of anemia was extremely elevated, indicating the need for measures to combat it with alacrity.
